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均在全腹腔镜下完成手术，标本均经过肛门取出。其中降结肠癌 7 例，乙状结肠癌 35 例，直乙交界
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【Abstract】　Objective　To evaluate the clinical application value of laparoscopic-assisted natural 
orifice specimen extraction radical colectomy by Cai tube. Methods　Colorectal cancer surgery for samples 
obtained from natural orifice under full laparoscopy was conducted on seventy colorectal cancer patients 
by self-developed surgical instruments-Cai tube. Patients′ clinical data were retrospectively analyzed. 
Results　Surgeries of seventy patients were completed under full laparoscopy. Samples were obtained 
through anus. Wherein, seven cases, thirty-five cases, two cases and twenty-six cases belonged to cancer of 
descending colon, sigmoid, sigmoid-rectum junction, and rectum, respectively. Perioperative mortality was 
not discovered. Through retrospective analysis, we use the ″Body Mass Tumor Index″ to score patients before 
surgery to assess the ease of removal of surgical specimens. Conclusions　Colorectal cancer surgery for 
samples obtained from natural orifice under full laparoscopy is characterized by safe operation, small trauma, 
lighter pain and more beautiful appearance, and radical resection effect can be achieved. In addition, higher 
colon cancer, such as cancer of descending colon, can be surgically excised under full laparoscopic colon 
surgery, and samples can be obtained from anus. Minimally invasive feature can be further improved on the 
basis of radical resection.
【Key words】　Colorectal neoplasms;　Total laparoscopic;　Radical colorectectomy;　Auxiliary 
incision free;　CAI tube;　Laparoscopic-assisted natural orifice specimen extraction






开创了结直肠肿瘤 NOSES（natural orifice specimen 
extraction surgery）手术［5-7］，2014 年 1 月蔡建春教 
授开创了腹腔镜辅助自然腔道取标本结直肠癌根 
治手术（laparoscopic-assisted natural orifice specimen 
extraction，LA-NOSE）手术［8-9］，而 LA-NOSE 手术 

















方能做 LA-NOSE 手术：1. 左结肠癌（肿瘤下缘距
离肛缘≥ 8 cm 的直肠癌、乙状结肠癌、降结肠癌、
左侧横结肠癌）；2.具备传统腹腔镜手术的适应证；
3. 术前影像学检查如 CT 提示结直肠肿瘤的最大横
径小于 4 cm；4. 非多原发或复发癌；5. 无术前放
化疗；6. 无远处转移；7. 无肠梗阻、肠穿孔等合并




















合口漏 5 例，2 例行保守治疗，3 例行回肠末端或
结肠造口，均痊愈。全组患者控粪功能未受明显影
响。排气时间为术后 1~5（中位数 3）d；术后住院 









最大橫径和肿瘤 pTNM 分期三者进行评分（总分 
8 分），来评估肿瘤经肛门取出的难易程度，三者
之和被称为“体质肿瘤指数”，评分标准如下：
（1）BMI ≥ 25 为 3 分，25 ＞ BMI ≥ 22.5 为 
2 分，22.5 ＞ BMI ≥ 20 为 1 分，20 ＞ BMI 为 0 分；
（2）肿瘤最大横径 CT 测值≥ 3.5 为 3 分，3.5 ＞
横径 CT 测值≥ 3.0 为 2 分，3.0 ＞横径 CT 测值≥ 
2.5 为 1 分，2.5 ＞横径 CT 测值为 0 分；（3）肿瘤 
术前分期为Ⅲ期者为 2 分，Ⅱ期者为 1 分，Ⅰ期者
为 0 分。
70 例患者标本中，56 例容易取出的标本体质
肿瘤指数均不大于 5 分，14 例取出困难的标本体

















































































1 21.55 3.6 pT3N0M0 Ⅱa 期 5
2 29.74 3.2 pT4aN0M0 Ⅱb 期 6
3 25.71 3.1 pT4aN0M0 Ⅱb 期 6
4 24.80 3.5 pT4aN0M0 Ⅱb 期 6
5 25.69 2.9 pT4aN1M0 Ⅲb 期 6
6 26.70 3.2 pT4aN0M0 Ⅱb 期 6
7 27.60 2.9 pT4aN1M0 Ⅲb 期 6
8 27.10 3.1 pT4aN0M0 Ⅱb 期 6
9 24.20 3.2 pT4aN2aM0 Ⅲc 期 6
10 25.40 2.9 pT4aN2aM0 Ⅲc 期 6
11 23.70 3.5 pT3N0M0 Ⅱa 期 6
12 23.80 3.3 pT4aN2aM0 Ⅲc 期 6
13 25.80 2.9 pT4aN0M0 Ⅱb 期 5
14 22.20 3.2 pT4aN1M0 Ⅲb 期 5
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